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The invention is described in tiie ffoliowing statement : 
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This invention relates to a check valve. 

Historically, check valves have used clackers or poppets within a body through 
which the liquid will flow to effect closure of the valve. 

Both the shape and location of such a clacker or poppet has hitherto meant that 
there is potentially significant turbulence within the vicinity of such devices when 
they are in an open position, and any such turbulence will cause potential vibration 
smd rotational relative movement. 

Techniques which have hitherto been tried include adding a stem to the clacker or 
poppet which is located and held within a spider within the body where the spider 
provides a central aperture through which the stem of the clacker or poppet might 
be retained. 

Attempts have been made to stop rotational movement by having the stem have 
a non-circular cross sectional shape and this shape matching a similarly shaped 
aperture through the center of the spider. 

Unfortunately, over time, such a combination is very vulnerable to serious Allure. 

Such a problem is especially of concern when the check valve is at a discharge end 
of an electric submersible pump such as those used in deep well pumping 
operations. 

Two major problems occur when a check valve fails in this situation, namely when 
the discharge outlet gets blocked off, the pressure created In the pump is not 
registered by a pressure switch at a head of the well, so that the pump then will run 
continuously until bum out orfusbn occurs. 

A second problem occurs when the valve clacker does not return properly. 

This can be as a result of mechanical malfunction or it can be as a result of impurities 
or sediment within the liquid, such as water, that is being pumped. 

Leakage resulting from this will cause the pressure switch to restart the pump 
because of the pressure drop. 
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Such a restart often engages while the electric motor is running in reverse at high 
speed, brought on by a turbine action of the quickly returning water through the 
pump. 

A restart at this point will result in bum out because an overload will drop out too 
late. 

Bum out costs of these pumps is very high indeed. 

Further, because such submersible pumps might be anything from 100 to 1000 
meters underground, it can take many days to retrieve the pump and check valve 
in order to perform a replacement or repair. 

While this is one illustration of a problem, check valves generally have high failure 
rates in other applications such as industrial applications and are currently a meyor 
cause of production loss. 

Failure typically will cause a shut down of a production process while It is replaced. 

The problem addressed by this invention then is to propose a check valve that, at 
the least, provides for an improved reliability in use, or at the least, provides the 
public with a useful altemative. 

In one form then, although this need not necessarily be the only or indeed the 
broadest form of this, there is proposed a check valve including an outer body 
having an inner bore, and a shuttle arranged within the inner bore to move relative 
to the inner bore between a closed checking position locking flow of liquid through 
the valve, and an open position allowing for the flow of liquid through the valve, 
and a resilient means biasing a position of the shuttle toward said closed position, 
characterized in that the shuttle has a downstream portion, an upstream portion and 
a middle portion, each portion engaging with a sliding fit the inner bore and such 
that, when in a ctosed position, the middle portion engages with a sealing 
engagement, the inner bore. 

In the altemative, and in preference, there is a check valve including an outer bore 
having an inner bore and a shuttle arranged within the inner bore to move relative to 
the inner bore between a closed checking position locking fluid of liquid through the 
valve, and an open position allowing for flow of liquid through the valve, and a 
resilient means biasing the position of the shuttle towards said closed position. 
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characterized in that the shuttle has a downstream portion, an upstream portion and 
a middle portion, each portion engaging or engageable with a sliding fit be In a 
bore of the outer body and being such that, when in a closed position, the middle 
portion engages with a flexible seal, a sealing engagement of the inner bore. 

In preference, in both of the above cases, these are further characterized in that, 
when the shuttle is In an open position, flow of liquid is directed through a passage 
which first is through the shuttle, then through the outer body, and then through the 
shuttle to an outlet end of the body. 

In a further altemate form, the invention can be said to reside in a check valve 
including an outer body having an inner bore and a shuttle arranged within the inner 
bore to move relative to the inner bore between a closed checking position 
blocking flow of liquid through the valve, and an open position allowing for flow of 
liquid through the valve, and a resilient means biasing the position of the shuttle 
towards said closed position, characterized in that the shuttle has a downstream 
portion, an upstream portion and a middle portion, each portion engaging or 
engageable with a sliding fit of the inner bore of the outer body and being such 
that, when in a closed position, the middle portion engages with a flexible seal, the 
sealing engagement of the inner bore and, when in an open position, arranged that 
the liquid will flow around the middle portion. 

In a further alternative arrangement, there is provided a check valve including an 
outer body having an inner bore and a shuttle arranged within the inner bore to 
move relative to the inner bore between a closed checking position blocking flow 
of liquid through the valve, and an open position allowing for flow of liquid through 
the valve, and a resilient means biasing the position of the shuttle toward the said 
closed position, characterized in that the shuttle has a downstream portion, an 
upstream portion and a middle portion, each portion engaging or engageable with 
a sliding fit, the Inner bore of the outer body and being such that, when in a closed 
position, the middle portion engages with a flexible seal, a sealing engagement 
tfie inner bore and when in an open position it is an-anged that the liquid will flow 
tiirough a passage around a middle portion which passage includes at least a path 
through the outer t>ody. 

In an alternative arrangement, there is provided a check valve including an outer 
body having a cylindrical inner bore, and a shuttle arranged within the inner bore to 
move relative to the inner bore, and adapted to move between a closed checking 
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position blocl<ing flow of liquid through the valve, and an open position allowing for 
the flow of liquid through the valve, and a helical spring comprising resilient means, 
biasing the position of the shuttle towards said closed position, characterized in that 
the shuttle has a downstream portion, an upstream portion and a middle portion, 
each portion engaging or engageable with the sliding fit the inner bore of the outer 
body and being such that, when in a closed position, the middle portion engages 
with a flexible seal a sealing engagement the inner bore and when in an open 
position, it is arranged that the liquid will flow through a passage around the middle 
portion which passage includes at least a path through the outer body and where 
the passageway includes a central stream line alignment through the shuttle to the 
path through the outer body. 

In preference, the flexible seal Is held with respect to the shuttle. 

In an alternative arrangement, the flexible seal is held with respect to the outer 
body. 

In an alternative arrangement, the flexible seal is an O-ring. 

In a further alternative arrangement, the flexible seal is a bucket seal. 

In preference, through all of the previously described references to features, these 
are further characterized in that the arrangement is such that the flexible seal effects 
a sliding and therefore wiping action tjetween the respective surfaces as it is urged 
into a closed position with respect to the valve of the t)ody. 

The advantage of this last feature is that by having the closing action result in the 
seal approaching with the sliding and therefore wiping action a seat, means that any 
debris or other residual materials ttiat othenmse would sit on the seat, will have a 
high degree of potential of being removed by this action. 

This is relevant where there Is a high degree of sediment or particles within the 
liquid, such as water, which could otherwise quite reasonably settle upon a valve 
seat which is transverse to the flow of water and such that where the bore of the 
check valve is upright, will provide for realistic support ^ce and therefore 
settlement of such particles. 
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If the seal is effected by previous technology such as a ciacker, then it will sit 
directly onto the seat so that with deposited material still staying on this, it will not sit 
properly and therefore allow for either small or rapid leakage. 

The further features described provide that the shuttle is supported by engaging 
surfaces which are generally at an outermost diameter of the shuttle in the case that 
the shuttle and the bore are of circular cross section. 

This then provides firstly for substantial opportunity to provide for lateral stability 
because both the downstream and upstream ends can be held relatively firmly in a 
way that maximizes engaging positions while, at the same time, the flow of water 
bypassing the shuttle when it is in an open position passes through the shuttle to a 
pathway or passageway through the body then back through the shuttle to a 
downstream location. 

Having a helical spring or other biasing means which are arranged to be closed and 
therefore not interfere with the flow when the shuttle is in a fully open position, is a 
further advantage. 

Further, the streamline shaping within the shuttle do provide for maximum passage 
without turtDulence of liquid past the shuttle is of significant advantage. 

By using the passageway to incorporate the body Itself means that there can be 
provided a passageway area that is substantially similar throughout the length of 
the pathway past the shuttle and this has significant advantages both in reducing 
turbulence and redudng back fiM'essure. 

The Invention will be better understood when described with relation to preferred 
embodiments which shall be described now with the assistance of drawings 
wherein: 

FIG. 1 is a cross sectional view of a check valve according to the first embodiment 
wherein there is provided a shuttle which is in an open position; 

FIG. 2 is a cross sectional view of the same check valve as in FIG. 1 where, in this 
case, the shuttle is in a closed position; 



7 

FIG. 3 is a part cut away in perspective of the check valve as In both FIGS. 1 and 
2 when in a closed position as in FIG. 2; 

FIG. 4 is a perspective view with part cut away showing the check valve as in 
FIGS. 1 and 2 with the shuttle in an open position; 

FIG. 5 is an exploded view of the parts forming the check valve except for the 
helical spring, this being the embodiment as shown in FIGS. 1 through 4; 

FIG. 6 is a cross sectional view of a check valve according to a second 
embodiment in which the seal is positioned with respect to the body, this showing 
the position in a sealed position; 

FIG. 7 is the same view as in FIG. 6 of the second embodiment with the shuttle 
being shown in an open position and; 

FIG. 8 is a cross sectional view of the same check valve as in FIG. 2 where, in this 
case, a detail view of the bucket seal 20 and its relationship witii shoulder 21 is 
included. 

Refen-ing now to the first embodiment as shown through FIGS. 1 to 5, there is a 
check valve 1 which includes a body 2 which has predominantly an inner bore 
which is of circular cross sectional shape and which includes two portions which is a 
main body portion 3 and an end portion 4 which is joined to the main body portion 
3 by a screw thread which allows for access into the body for a shuttle 5. 

Within the body 2 is the shuttle 5 which has a downstream portion 6, a middle 
portion 7 and an upstream portion 8. 

Each of these portions is adapted to slide with freedom within tiie respective inner 
bore of the body 2. 

In other words, the shuttle 5 can move between an open position as shown In FIG. 
1 to a closed position as shown In FIG. 2 with relative sliding ft-eedom biased, 
however, by reason of helical spring 9 which is held between stop 10 and the 
downstream portion 8 of the shuttle 5. 
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As can be seen, particularly in FIG. 1 , when the shuttle 5 is in an open position, the 
helical spring can be captured within a gap area 1 1 which therefore minimizes the 
frictional resistance therepast and liquid passing by. 

5 The shuttle itself includes a middle portion 7 which includes a downstream cone 
shaped portion 12 and an upstream cone portion 13. 

Further, the shuttle includes apertures at 14 for liquid that might be passing by the 
shuttle so that it will enter into area 1 5 and then through aperture 1 4 to pass through 
1 0 passageway 1 6 through the body 2. 

Such passage of liquid will then be able to pass back into the shuttle area through 
aperture 17 and then continue downstream as shown by arrow 1 8. 

15 As can now be seen, particularly when the shuttle is in an open position, by 

appropriate shaping and sizing of both the apertures 14 and there are several of 
these around the diameter of the shuttle, and by appropriate sizing and location of 
the passageway 1 6 through the body, which includes a central part 1 9 and both 
leads In and leads out of this, the actual cross sectional area available for the 

20 passage of liquid (which will be typically water), will be significant and can be 
selected so that this can be similar to the passageway area (the cross sectional 
area) of the main bore of the body 2. 

The shuttle at a middle portion 7 includes a bucket seal 20. 

25 

Referring specifically to FIG. 2, It will be seen that when the shuttle 5 is In a closed 
position, the seal 20 is In an engaging position with respect to the inner bore of the 
body 2. 

30 As the shuttle 5 is moved to this position. It will be seen that It engages the 

shoulder 21 of the inner bore of the body 2 and by reason of the relative shaping 
of these several parts, and the fact that the shuttle 5 is constrained to act and move 
only parallel to the bore of the body 2. this means that the seal 20 when It 
engages the inner surface will cause this to be a wiping and therefore self cleansing 

35 effect 

Refemng to FIG. 8, it can be seen that as the shuttle 5 is moved to the closed 
position, the bucket seal 20 is orientated such that a simultaneous wiping and 
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wedging actions takes place as the bucket seal comes into contact with the 
shoulder 21 . 

There is also, no transverse past here that will cause the seal not to seat properly 
and therefore allow for leakage. 

In this particular case, it will be seen that the helical spring 9 is expanded so as to 
effect the biasing in position of the shuttle 5 to the sealed position as shown in FIG. 
2. 

Now referring to the second embodiment, as shown in FIGS. 6 and 7, this is 
substantially the same as in the first embodiment including a body 30, with a 
passageway 31 through the body which is able to be accessed by liquid passing 
through an aperture 32 In the shuttle 33 and reentering into the shuttle area through 
aperture 34. 

The difference here, however, is that the seal is located within the body and is 
shown at 35 so that the outer surface 36 of the shuttle 33 is simply a bare surface 
without any additional sealing and will effect a seal only by encountering the seal 35 
when in a closed position. 

Othenwise, the embodiment is the same with a helical spring 37 biasing the shuttle 
33 into a closed position. 

In trials conducted so far, this check valve and the improvements would appear to 
lead to very significant improvements and the reliability available from check 
valves. 

As expressed at the beginning of this document, the problems are very difficult 
indeed and have not previously appeared to have been addressed effectively. 

By use of this check valve and the improvements expressed, significant 
improvements in reliability and the like of such check valves is now expected and 
furthermore, when in operation, because of the sliding action described it will be 
highly unlikely that there will be faulty closing even in the case of very dirty water or 
other liquid. 
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Throughout this specification the purpose has been to illustrate the invention and 
not to limit this. 



Dated this 2"^ day of October 2001 



HYDRO-FLO HOLDINGS PTY LTD 
By their Patent Attorneys, 
COLLISON & CO. 
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